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The structure includes an insulated substrate over which a 
non-crystal Si film (103) is formed. Then, nickel compound is added 
onto the surface of the non-crystal Si film, selectively. A crystal 
layer is formed on the substrate after carrying out heat treatment. 

The crystal growth is stopped at blade latch areas (108-110) of 
five or less micron thickness. The crystal growth area is comprised by 
electronic circuits such as shift register. 
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semiconductor device with sufficient characteristics. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a thin film transistor containing high 
characteristic by using metal element which promotes crystallization of 
si i icon. 

SOLUTION: Areas of codes 101 and 102, and areas of codes 108-110 are doped 
with nickel element selectively in the surface of an amorphous silicon film 
103. And. by performing heat treatment, growth (horizontal growth) parallel 
to a substrate as shown with codes 104-107 is performed. At this time, the 
areas 108-110 whose width are made into 5. mu. m or below act as stopper 
areas, so that the lateral growth from the areas 101 and 102 stop. In such 
a way, the horizontal growth area is provided by controlling. And a circuit 
such as a shift resistor, etc.. can be constituted by areas provided with 
the same crystal growth form. 
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^^S«rtT*>ii:5. ^(Ommi&miiCX '0. 3 0 8. 3 1 
0. 3 1 2T-^F$4x-5mi$tt»Efi£ft-r5« 3 0 

9. 3 1 lT-*$4xS^«;45«^ft-r5, (113 
(B) ) 

[00 9 11 LT. Jj¥fi£ft L.fc^« 3 0 8. 310, 

10 0 9 21 w5b-C03 (C) JC7j^-r4^^4:#2)„ ^ 
blC^ffUfc-^;:^^ 3 0 45rl*±-t--5„ 3 0 4:^5 

■e:xi5' 3 0 4^S:^*-r^). 

[0 0 9 31 r5UT®3 (D) {C^-f^^ffiSr^S. ^ 

L mm h 7 V v= ;^ ^ (OSttS ^ff^i- S fc * ^ - 
-V^S:tTl/\ 03 (E) iC7f^^it^m^ni>o M3 
(E) »Cti^^T. 3 1 3 t3 1 47immh7:yi^:^'S'<D 

[0 0 9 4] Z0L-Xm3 (E) (114 (A) icmC) 

mmm4 o i ^figj^-rs. r ros^{ks^i^4 on*. 

7X-^cvDi£^;^^>V^ifelcj:oT. fisjxtfiooo 

[0 0 9 51 mcw^'^-f hm.m^mi$.-t^m7f:\^ti:^^ 
[0 0 9 61 :icommwt<tma. ri^^-rn^x^^x^ 

(0 0 9 71 ^ ibtCiCOr/US — ji^V^i' 

^^fifi'\ 114 {B) Kif:-r^m^n^. 

[0 0 9 81114 (B) tC;5^1-4fc^Jcio(,>T. 4 0 2 i: 
4 0 3 iiim^^-{ hfm^l&^i-^fcli>(Dy<f'-^^Xh 

[00 9 9] m4 (B) \c7jk-f-\^m^nf^h. ns.<^^ 
mmtin^'\ ^imv^(o^mm\tmA o 4 1 4 o 5 

^S:-^A^fc*7k^jK4>T'T/i'5-C'AXi5'-^4 0 2 ^4 

[ 0 1 0 0 1 ^ hk^im^fmrnmifmA o e 1 4 o ? ^ 
^ttsooAir-r?). :L<o^mmitit. ^iLn^(Dm 

^itm4 0 4 4 0 50f>^mcmmWLiiiMA-f-i><D 

x\ m4 (c) \c7iki-i:ofj:ii^Wixm^mtm4o 6 1 

40 7mm$iXi>o 



(8) #ga^09-1624I6 
(0 1 Oil r<D»®iS^b«S[4 0 6 t 4 0 70^^:2 

(0 10 21 r5L-Cia4 (C) »cji^-t-^^te^t#5 w i: 

(0 1 0 31 ^:LT^Ji6!^'l':tVWaA^J:tTl/\ y-;^ 

1 0 i: KU'-Y >mm4 1 1 ^Ji^fil-^So 4/c<tii;i^w^flg 
h7:^i^:^'^<Oy-y^mi$4 1 2 ^ h'U"f vm*^4 1 3 

(01041 2):t-^iFL»4^<r?PJlS^^bfig4 O 4 i: 4 O 5 

:3iy^V^-t-S„ r5LTll4 (D) {C7i^-t-^^«i?r# 

So 

(0 10 51 ^^X'Wm(oyf-m.^^:t-^(o^K-^'\To. 

^{c:4ol,>T, y^r h V—^m^4 1 4 i: 4 1 6 ^m^-t 
ymi^4 1 7 i: 4 1 9 ^JFJfi£-rs, 

(01061 rr-c. h' iy-fi^mmi^«m-r^ 74 hh' 

-^m.^4 1 6 i 4 1 9d5LDD (^'T K K'^T'KW 

[0 10 71 r^Lrii4 (D) \^7n-r-wM^n^. ^ 
h \z.m^imm 420 ^mimmmmx h o -cji^^-r 

421i:423. Kl^-Y >'I6S4 2 2^4 24 ^rffMI" 
5„ (114 (E) ) 

(0 10 81 wCl-eii. — StON^-y^/l'SoaiJ^hy 

(0 10 91 rr-tt. ^aK^mi^±lc«^(Ofe 

/■< ^5' - > T"b o T a 7£ * U T $ it S «^ 

(0 1 1 01 [iiife0ij4] *5iiS0'ij(i. *iffi«jic^g-r 

(0 1 1 il *^;te0i^{C7F•r«^^c:Jb•^^T^±. s-fus 
(A) \z.7ri-riio\c:ffv:^m^ m^\t^—^i^^\7 

3 7:ff7^mm) 5 0 i±{cTii!!Sii: Lxmitmmm5 

0 2 Sr 3 0 0 0 AWJl^JCfifeM-rS. 

(01 1 2 1 mc0^Kmm!^5 O 3 5r 5 O O A(Dm^ 
lcy7 C V Dfei ttMflEflftC V D jfeX' t o -CfiSJK 
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[0113] $ IbicfW-^ 1 5 0 0 A(DI11^ Lfj:\/^^it^ 

10 114] :L:i-(^itmtmmmimmiri>m^<om^ 
it^i&m^-&^±myi:m<DW:m&MAmmmKnLxm 

[0 115] r<^®-fl:S|g^Sr^-«^-::iVi^L-C. 

I 0 1 1 6 1 :icomitmmmxfj:?>-7i^ 7^ 5 0 4 HI 
E«0||fT#*-|SllC*^:tf|Sj^:5fri-5*tB*l,^;^ y h 5 0 

5~5 0 7^^LTt^5„ w^T-li. 5 0 5 t 5 0 7 
X y :y hcD^BttSAtmir-t-So ^ fc 5 0 6 T'^^tv^^ 

10 117] ZoLXms (A) {C7j%1-:|*ffi^#5o w 
[0 1 1 8] ^LT:^f>=i- hjfeldj:*), lOppm 

10 119] 5 8 ot;, im^coM 

SS^0;S5^^f ''£5„ rcDjPfiMail. 2 0~3 0;imSS 

fio:Lbx. 135 (B) Jcjj^-TJ; ^{w5 0 5 t 5 0 6 t 
5 0 7(D®1^JC*5(/>T<4, ^^^W^EA^f^Tt-lSlA^o 

i'.e^^isi'^i: 2 0 ~ 3 0 y mM^<oiJ|j5£S^5e:: 
I o 1 2 0 1 ±ia(0»pf?ft«!.a«, 5 0 o~6 0 o'Ccojn 

^^105>~2 4 0^ (2BtR.^) ?T^i;t(f il^o ±l2^fe 

to 1 2 1 ] :i<^^H^B^:ftW^*, mfSL9:i}^'fifit>Mz 
5 0 5~5 0 7 0^1g«, ig^ggtC'^:y^/U5E*^-^* 
LfcjiSfiKft Lfc^^Bl4**-Lfc«igtt /iS, 5 0 6 

Tc^^s-^itufct'^ir'iSo (US (B) ) 
10 12 2] SIMS (2iS)C'r';d-i^:»-ff:^&) 

iSH-jaiJfcJctbii. 5 0 5~5 0 7-c^$i^SjeE^ftL 

fc®«JCi3»t5 = y-Jr/U»^|:J:sp^fit-e5 X l 0l9cm 

-3Sf£T'$)^o 5 0-7A-^«fiEgLfcmi«(-fo-lt 

^- y -5^/USS(i¥i^fflT- l O 18 c m-3(D::*— ^— T'$) 



6. 

10 12 3] m^y •ymm^m\<^xwtf^m\^rz.^m'k^ 

r-y ym ^m^^xmit'&^X'fJi^-^y^^ 5 0 A^=^ 

10 12 4] r^LT. 115 (C) lC^i-^^^?&'#5o 
wwT% 508i509 ^55fe<7?xa-emfi£ft LfcftjgS 
tC=-;/<//l'5c^5:-^;ft-Lfc®l^-efc-5, Cir-C-, 509 

i:5 loxTT^^n^mmtmL^i^xn^. s^stt^* 

5 8 0t:. 1 B#ra1<Z)AD^4!iST*(i, l^iico 

[0 1 2 5] Els (c) iz-Tfi-r^m^ntih. s^^ad 

^iaa^tTne^o w(7?*D^iaS(i. 2®|iggro^B^B^* 
[0 12 6] ::roxSK»;fe^, 5 o 9 5 i o-e*$ti, 

^S^ft<0#tffi*ill5 (D) JCTj^-f-o C<^^B^B^5:»i. 
5fetC^*$ixfc5 0 5 i 5 0 7 0Ml^{ctJl>Tffih-t- 

mkm^nmmmhh,^. mi (a) #bb) 

(01271 - W i ^ (- LTWfjtbfc^B^att^^Sgli. 
•^*ixS=3'-ir/i'SSSr 1 Ol^cm-aco:^-^-^-^^ 
Cir^JT'tS. rw<tt«. II:^«»J 1 iCTFi- 1 ©pgro^S 

[0 12 8] r<^m. #P>tvfc^fBtt^*)^^5 1 0-^ 

10 12 9] fiH. x^W;^Wf^S{cSfco-C»4. 5 0 
8^5 0 9■C-*$^^?)«i^(lJS^tfc*■i4SJ:^^ in*>, 5 

0 8^5 0 QCO^^dl^iL. fdlO^^^rffli/^Tx^^'l' 

^^Y^m-r^ztiim-^L-^\ 503^509 

[0130] *IIJfi^Jfii7f:-Mt^i£$:ftIffl-r5 t {c J: 

roSH«1'lci3t^5-3'-^/i'S« {^5c3llS«) ^ix 

1 0l7~5 X 1 0l8cm-3wJS!Uc«J;t5;ii:i45-C-# 

10 13 1] ^»c^f+5r*jg{t:i-S i: <c J: ^) . h 
SK) Sr 1 X 1 0 17 c m-3-&{Cfflx.5 w t t^S, t ^£ 
[0 13 2] :L(DZtkl. iai/^#tt<^ff^5i:l5)B#{c:. 

[0 13 3] CHltetSSjS] ;*:|I16^JH. T^'T^^T'-r h 
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[0 134] wtoj:5/i«^jc*ji>-cii, mmsm^ 

O-C. fi^iJl* (1 0 c m2 /V s@S) (Dmi^i:mir 
[0 13 51 *3llfe^Uc*5V^T(4, ^ia^iblHl 

K4r iSSHiJ* 5: 5 h 7 > :^ ^ -e t o Tlti«-r 

10 13 6] jija^i(jiH]?S(4Aas;45ifti,>,;3x\ lai-^ 

[0 13 7] *fc. Ti^'r^y-^ h y ^;^[HlSglcSBM$ 

(0 13 81 HSItCitulS. -5/'5^/i'5£^^^l|ffiLT# 
f-'-itOfiaMw^fc J; o T# f>nfc^B^at4^^!i5r^i. ^ 

[0 1 3 91 ^-T'. rrT'(4. '^^Bm'-^'Pm< . 

^V7yi^:^^^T-^'r ^-^^ Y y ^';^[Hl^S^cSJffl-r 
5, /£4b\ ::toT^'7^-<7V h y ^'xsK (iB^ieiK) 

[0 14 0] :^mmmK^^-rmf$.^mm-r^:itx. m 

10 14 11 fj:)o:^MmmiC7jk-tmm-i. ris^v'^y-^ 
1 0 1 4 2 1 :^mmmiC7ri- 0 tm0.^-m.-r^\c 



J: 5 T-— /I'XS^tT^j: xtf J: I \ 
[0 14 31 1tJ5£ftSr=fT/.C9Xmrt, «iijx«6 0 Ot;, 

(*fc(4^0{|feS^<D^B^B{k^tt«-t-S48:S7C 
[0 1441 L;»>LW— y-*-3t(OP.^Srflfffl-r5r iJc 

X\^ti\,sWS.X-h^') ^^^^{C^^^ w t t^X^ 5. 
[0 14 51 rOB^, =-y'riy^WX^^\.X\i^fii\i^W$.^ 

m\'^xnhn^mmh7>'i^y^^(of^W}mA^ti'^'r^A^ 

ST'l 0 cm2 /VsS^ir/i-Si^JC, U— tf— HB.t* 

[01461 \^—f-^(Dmmcj:i>0^mmmm(Di^ 

[01471 Z.0 UT, iiiig-^ h y ^m^tt^jc u— 
^^fcm^m^ m^-r^ 4 9 {c^tur- 1 o o c m2 / v 

10 14 81 [|^;^W6] *^JS«»J(4, #»J7'<CXI1C9M 

[0 14 9] 'fig-g-^:>1tWv— ft^JJo^iStg-g-*? 
•yr^Sit^^SiSix^XgT'ffMi-^^i^sa* tv\ 
(0 15 01 -tClX-, *lli!S0iJ{C^-rill^tC*JV^T(4. 

(0 15 11 :LZXi-i=^y'y^i^yzm(DmMc'mLX. =t 

[0 15 2] ^ttcjDfiia-afcj;"?, ^(r>-7—^(r>y'^9 
— 'y\z.miSL^1^Vifiit>i\.^^ ^UT, -7:^^ l 4<^IS^* 

(D/'?^->'J±, !|*{CffLl>XM*f+*llt-S:it/i<#.5 

[0 15 3] \.%^m'o} :^nmmx\'i.. 1llfi£:g:<0^ft 
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10 15 4] t.T. zji-=u^y^\ 7 3 T^y^mm^n 
[0 15 5] i5ctcTEOS;«';^$rffll/^fc7'7X-7CVD 

"J . m^^^m^ywmt lt 2 o o o a<oj?:$ 

mi^SrS 0 0 A(OJ|[$tCfi8;lg-r5. $t>{CTEOS;«f;^ 

lO I 5 6] ^U-Cr(0®S{bS«)^5r/<;?-^V^U. 

MS® 



<04@tt2 0 /imi: *IB«(/^>^y :y ^4^0Bgp^^ff^j«•r 
[0 15 7] ^L.TUV:^'/Vgf{fc;l-J;(?, <S^<.>gE<t 
m^SM Lfc^fBWS3SI)^<o«iS»c:jJ^fiei-S, ^ LT^ 

[0 15 8] 
[«2J 





1 hr 


2h r 


4 h r 


8hr 


5 5 O'C 


1 0 um 


I 8 itm 


3 6 //m 


7 0 )um 


6 0 O'C 


2 9 arsi 


5 5 /im 


] 1 0 jum 


2 1 5 urn 



[0159] ±ia* 2 (C^r:-r J: ^ (c, APfiJaSSrft 
[0 16 0] Z(0=^-y'^r/l^(Di^m\C^hfJ:^^f^Bmm-i. 

[0 1 6 1 1 «figftSBi(42 0 0 urn 

^:Lt-^. ft$ASftiC-Ci|iS*S 2 0 0 m<0^ftl>1^SfigS 
[0 16 2] rwmfttS^Ji. -«/j:^B^afiic«4^«ISr 

[0163] CHiSflsJ 7 ) :^mmmi-i. w« $ 

[0164] cRjx.(f, ^fflfti/^;^ 'J y h-^^^-r^mmm 

[0 1 6 5 1 CHiS^Ja-] *IIJt0iJ«, Ti>7-H-:f-7 h 



[0 16 6] :icoiKm^mmL. ^mm(om'm.(Dmm^ 
[0 16 7] uwh. m'&(omm<o^ic}6\^^x^i$.tmi$. 

AiJf^!$.;^il^X^iC, 5^mUT (^?fJx(i 3 m m) co^ 

■r^zticxo. mm(ommi^is\,^x . ^j&^mm^M 
A'^X'^^, BP*>, ^mtmrn^MmLxj^m-r^ztr^ 
[0 16 8] mmmd) :^mmm{-i. T-n-tJ?;-^— :^ 

5, 

[0 16 9] *M*ffl«»cW7]%-t-55IW5rfflv^-C*q^{CJ; 

[0 17 0] ;*:|l^fe^sJlc:^^^^-c(i. :i<oy<7y^^^3E 
'^C^o i/— 9-•-5t(^^^ffil^c>^SftSr*i-5^=3fv-^^' 
[0 17 1] *3IJfi0iJfc^fJ:5lcu— lf-3tcoHa|t^ 
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/i9 wet J;<'\ 

[0172] [mmm i o ] ^nm&u-i. m^M:mm^ 

[0 17 31 Ti2S3lC#f,ixfcNf-Y^/u®0^^h 

[0 1 7 41 
[«3l 



A 


B 


7 5. 3 


9 5.5 


7 5.4 


10 0. 1 


7 0.2 


10 8.3 


8 0.7 


10 2.0 


8 1.8 


10 6.4 


9 0. 3 


1 0 D. 0 


8 9. 6 


10 4.7 


8 4.0 


9 5. 6 


9 0.5 


10 6.2 


9 U 4 


10 4.0 


9 2.3 


10 3.2 


9 0, 1 


10 3.6 


9 2.4 


10 4.2 


9 4.8 


1 0 i. 6 


9 5. 2 


10 4.5 


9 5. 8 


10 1.8 


10 1. 8 


9 8.5 


1 0 0. 5 


1 0 0, 7 



mtt cm'/Vs 



[0 n 51 m:3^^fh\-S.mhi)^^£i.0\C^ AXm^ih 
~ 1 0 1 c m2 /V s <OfflSiaf^'e»i^ol^TI/^-5, L-*^ 

10 17 61 fin*>, 1Sfig«€rfiJffl Lfc^-a-tt, x^^'f ;^ 
[0 17 71 /jiio, ±fEWx-^'i&t#fc^Stt^^Jg 
$ f>fC 2 5 0 m J / c in2 60fiaft:t;t'./udsi-?g^-e 



5, 

[0 17 81 tt^WfcfeiiaWT'n-fe-;^ tpj— n 

[0 17 91 c:of-:/7"yu5rffli^-Cf^SiUfcNf^^^/u 

^(OSPm h 7 VS^^ ^5' 10cm2/'VsJ&l 

z^y^ju^nmy^x^^^iz.thh'o . i&^am^mw:<oT 

[0 18 01 /.CtJ, ttigi<DitmC6 4 CC, 4 8^ra<0 

^5rf^SUfc, 2 0 ~ 3 0 c m2 / 

V s<Dt<D*S#t,nfc, C<^wi:*»t, t«J5^ft$:flIffli- 
5 r t <0 ^mm^ aft? ^ o 
[0 1 8 ll 4Pf"-^'^/^S(cJo^^Tt>. sf'IS^wffi 

[01821 cii:fe0ij 1 1 ] :$^mmmit. 
^nmcv^miri>^(om^7r^ir, -nmrnt. cmo 

(0 18 31 *rTil!lfll6 0 2tm^^fltz^yy~miS. 
6 0 1 ±fCl||^ST'/<c5^H^ai4^ff t fc?5ttg 6 0 3 

[01841 ^ l^Xm 4 (A) ~ (C) lC^-MS(Cf<e 
oT, Hie (B) liC7f:-tXo^j:mm^n^c ZZX\ & 

[0 1 8 51 ,13 6 (B) iCTji-TJi^mn. Nm<O0,Mm^ 
M#)«<^6 0 5 t 6 0 8. ^?f,»C6 0 9 t 6 1 2, NS 
05{g:Sffi^iJ«!^«iS6 0 7 6 1 1 , 5^-v-^/uji^;^^lgc 
i:/i2)606ir61 0<7D^1|c;45jf^^$ Ji,f-:tfe|gx'fe5<, 

[0 1 8 6] Z.<D:^mX\ l^i^^ h-^ :^ 6 1 3 

4-S«:B'1':i->'OjiASrtT9, -f-St, 6 1 4 6 

'Pf-\^!\'^<omm\'7'^'J-7.'^<r>:/—y^^i$.6 i 5 i: 
KW^^lgce 1 4Sr#So 

[0 I 8 71 ^E-LTUi^;^ h^;^^SrlS^5feL, u— if- 
[0 1 8 81 iS>:{cSPBl^#)^6 1 e^fl^^L. ='V^^' 
h7f;-/K^Ji^^?rfT5o ^LTy-;^miS6 1 7i:6 2 
0 5rff$^-t-5, KU"< :^mil6 1 8 t 9 1 9 $r?I^ 

figl-So ::::t-, K L'-i' 6 i b i 6 i 9 Srg^igg-r 
ntf. CMOS«ig/55'<tib4x-5, 
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[01891 Z.0 LT. :&m<ON^^:^f\^^<omm V 7 

RB^lcffMI" 5 :i i: T- § -5 , 
lo 1 9 01 laejcTi^-t-i^/illlfieji, N^-ir^/i^Sro 

10 19 11 mmm i 2 j ^ni^^iji*, 121 1 VTf^-rx 

10 19 21 r rT-(i7j%-r<^li. r'=>-^-0Sg<7?— SP 
lo I 9 3] m6Rtjm7iCi6\,^X. 60lt603Ai 

T-fo5, fin*>. muciji^s 10 1-^10 2w^igctcffi 

[0 1 9 41 6 0 2/55^(^*1^5 MmKATt U> -tH^S 

[0 1 9 51 ia6SOf|117y4^t>^>*»/5J; 6 0 1 tJ- 

T> 2o<7?NAND[51?g^50^$ixTt^-5o 6 0 

fflV>-C. locDNORIsl!^^s?i?fi£$tt-Cl/>5, 
[0 19 6] rt7)fl|^tC*Dl,^T. -Ot73«^ftSilgc«. 
6 0 2T-^$i^5«i^-C'iS»r^j^. K^^lcB^^^z.^£ 

[0 19 71 r ^-rSwiricit). fla-* ro0?sroi|#t£?r 
[0 19 81 



[0 19 9] 0ij;tli, ^f&^mi^(0!$.m'E^m'i^i-^Z 
[0 2 0 0] ^B%KS*^OM^C0ffl«;!i^^«|^ 

[0 2 0 1] r<7)ffl^f^T'(±. ff^^!e$ix5T'/<'f';^<0^ 
[Hffirogj^/^iftl^l 

[m 1 1 s^Bm^^sito^B^a^sgftw^^^^r/T^-riiio 
[021 ^fBtt3^*iii(Oigafie*<^*tfi8 tnmvy'^ 

[ma] h y Vv:^<?<Df^i3X^^;T%Lfclll„ 

[0 51 nmh7:yi^:^^(DV^mTM^7^\^tmo 

10 1. 10 2 - :y -Jr/u^s^AD^^Llflfige 

1 0 3 ^^Bvmmm 

1 0 4. 1 05 ^^^<r>:>j^ 

1 0 6, 1 0 7 

108, 109, 110 ^^^(07s\^ •yy<—tl,X 



111 
2 0 1 
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l^SffBl ¥J«11¥(1999) 7^29 

[<a:M#-§-J **gl¥9— 1 6 2 4 1 6 
t45:WBl ¥J*9<¥ (1 9 9 7) 6^200 
[^ii-^mi <i:^B§!|#ff<ii«9— 1 6 2 5 
(W®#-§-l ^K¥7 — 3 4 6 7 0 2 

HOIL 29/786 

27/12 
21/336 

[F II 

HOIL 29/78 612 B 

27/12 R 
29/78 627 G 

imihB] W-l^l 0^3n 3 0 0 

fit-2)^JS7C#/6>5 X 1 0l5~ixi0l9 cm- 3 

llt*JS3j ^*«2fC*3V>T. S*«^^a^t^*ft-r 
5^JR7C*i:UT. Fe. Co, Ni, Ru, Rh, P 
Os, Ir, Pt, Cu, Au*>e>)ltf*l,fc— a* 

*-r'5^jg7ca;i5 1 Xl0l7-s.5xi0l8cm-3 

?)#M7C*irtT. Fe, Co, Ni, Ru, Rh, P 
d, Os, Ir,Pt,Cu,A uvl^f>il»Jtvfc— a* 



(»*«7l SS*«6fC:*5t>T, 

■5^JS7C*/!)5 5X10l5~lX10l9cin-3 (^g 

^^mytrntLX. Fe, Co, Ni, Ru, Rh, P 
d,Os, Ir,Pt,Cu, AuA^hMHihtc—M^ 

Sbft-t--5^S7C*;4S lX10l7~5xi0l8cm 

So 

•f-^^JlTC^ir LT, Fe, Co, Ni, Ru, Rh, 
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